Individuals and organizations can capitalize on opportunities presented by accelerating developments in the knowledge economy if they increase their intellectual property competence. Governments have begun to promote school-level intellectual property education, hoping to minimize the pernicious traffic in counterfeit electronic leisure products and inculcate in young people respect for the awesome power of the computer to copy, adapt and distribute materials. Engineers work with ideas, which they translate into concrete solutions. Their innovative solutions are frequently useful and commercially valuable, but only if someone has identified and protected them as intellectual property. Professional bodies are beginning to acknowledge the importance of intellectual property competence as an enterprise skill for new graduates. Universities must rethink undergraduate curricula to enhance students' entrepreneurial skills and widen participation. Self-managed learning activities work with assessment strategies to achieve new independent learning outcomes. At the same time, university research strategies must take account of the growing fuzziness of disciplinary boundaries. Faculties are expected to deliver to new agendas, despite shrinking resources and an overcrowded syllabus. This is an interesting moment at which to consider how undergraduates in non-law disciplines can enjoy an opportunity to learn about intellectual property rights.
IPRs and innovators
Intellectual property rights (IPRs) are the response of national and international legal regimes to translate intangible new, original, innovative ideas and creations into marketable commodities. Increasingly students expect to study and pursue their careers in an international community, and on graduation they need to be equipped with an awareness of the implications of trading beyond their native shores.
Owning intellectual property implies positive and negative rights. IPRs offer an incentive to be inventive and creative, providing rights owners with an exclusive right for a limited period to market goods and services. IPRs are key intangible assets of public and private enterprises, but they can present controversial ethical issues -for example, they underpin music companies' expectations of income generation while at the same time threatening music listeners' expectations of listening to music for free.
Professor James Boyle, speaking in March 2003, said:
We need to bring together the programmers and the web publishers, design artists and the film makers and the people who are computer scientists and the entrepreneurs and say '[intellectual property] is affecting you and you ought to be thinking about how it's affecting you'…. This is something in which we have to educate people. There's no single strategy, we should substantially change the way we look at intellectual property. (Boyle, 2003.) Kaplan and Kaplan, US patent attorneys and academics who include intellectual property in their university engineering classes, suggest that:
IP knowledge is important for engineers: engineers should try to understand IP basics to protect their creations. Also, IP searches can indicate the growth of different engineering fields. Furthermore, the proper use of IP promotes the progress of a field. Engineers should become familiar with the basics of the three traditional IP areas: copyrights, trade marks and patents. They should know which IP rights are needed to protect their creations. All of the students have reported that they enjoyed the information and will use the material in the future. The best result came well after the completion of the course. Ms W returned to thank the professor. Apparently she impressed an interviewer with her knowledge of IP and received an engineering position because of it! (Kaplan and Kaplan, 2003.) Yo Takagi, Executive Director of the World Intellectual Property Organization, said:
In view of the expanded role of IP in knowledge-based economies and societies, it is increasingly important to teach IP to students who do not have a legal background. (Takagi, 2004.) IPRs pose challenges, risks and benefits to any operation. If IP is to deliver its true worth to an organization, the value of IPRs needs to be understood in many different contexts, including buying, selling and investment (see Figures 1 and 2) . Most companies will not now undertake a new venture without a thorough analytical IP plan. In the commercial and business world, the development of new tactics and strategies for the deployment of intellectual property rights to commercial advantage has been identified as the next corporate challenge on the battlefields of the knowledge economy (Rivette and Kline, 2000) . Take the example of IBM: its patent portfolio gives the company the freedom to do what it needs to do through cross licensing. It gives it access to the inventions of others that are critical to rapid innovation. Access is far more valuable to IBM than the fees it earns from its thousands of active patents -about $2 billion per year (Bessen, 2003) . Survey evidence finds that many other firms obtain patents in order to 'block competitors'. Some firms, rather than licensing carefully chosen individual patents, interact over entire portfolios. Firms in the semiconductor, electronics and computer sectors license entire portfolios for a technology field, including patents for which they have not yet filed applications.
Baumol (2004) divides inventions into two polar categories: revolutionary breakthroughs and cumulative incremental improvements. Most inventions are somewhere in between. Research by the US Small Business Administration supports that idea: it found that . . . most of the revolutionary new ideas of the past two centuries have been -and are likely to continue to beprovided more heavily by independent innovators who essentially operate small business enterprises. (SBA, 2003.) Baumol (2004) suggests that large companies will tend to specialize in incremental improvements to avoid the risks of the unknown that the revolutionary breakthrough entails. Revolutionary breakthrough is most often left to the small or newly founded enterprise, which is unlikely to enjoy the benefit of inhouse IPR professionals.
Since an engineer from her or his first day at work may be required to sign agreements concerning disclosure, development and ownership of IPRs, it is important to hit the ground running. Engineers are exposed to and create a company's proprietary and confidential information. They need to be aware of the risks and obligations in using someone else's proprietary IP. IPRs can affect engineers in all aspects of professional development, whether they are employees or running their own business.
Research has shown that in the UK as a whole there is poor engagement with the patent system, especially among small and medium-sized enterprises (SMEs) (Intellectual Property Initiative, 1998 ). This is not good for UK plc's bottom line. A common perception of the patent system is that it is slow, uncertain and expensive -there can be a gap of 4.5 years between filing a patent application and receiving the patent grant. A granted patent can be revoked if it does not survive a challenge to its validity. And maintaining an international patent over 20 years could cost $250,000. None of these negatives, however, justifies excluding the subject of IPRs from the undergraduate curriculum.
School-based IP education
Increasingly students starting their undergraduate studies will have been introduced to intellectual property concepts during their time at school. One impetus behind the introduction of the subject has been a growing awareness of the dangers posed to society through the purchase of counterfeit CD-ROMs and DVDs (Lakhan, 2002) and of the risks associated with computer copying.
1 Many national Patent Offices, having recognized that school children are a vulnerable and captive audience, are working on ways to make them IP-aware. The Australian government's IP Australia Innovated is such a resource. The UK Patent Office introduced its 'Think Kit' with great success.
3 Within a few months of its release in March 2003 it was taken up by 51% of schools. It is envisaged that it will contribute to the delivery of the national citizenship curriculum. Development of the 'Think Kit' could be linked to the European Union's intellectual property enforcement directive, which in its earlier versions 4 looked set to require member states to encourage IP awareness campaigns to educate the public on the risks and problems associated with piracy, counterfeiting, rights and obligations linked to online content usage and infringement. 5 The proposed directive drew harsh criticism on the basis that it could restrict civil liberties and impose sanctions. The final version of the directive 6 refers to publication of intellectual property infringement decisions as a useful contribution to public awareness, 7 although it has dropped specific reference to education.
A second influence on school-level IP education is the increase in emphasis placed on technology, design and enterprise studies. In Japan, intellectual property education in schools is emphasized because 'knowledge about the protection and utilization of intellectual property rights is important to every citizen in order to ensure that Japan establishes for the 21 st century a society based on creative science and technology' (Japan Patent Office, 2001 ). The Japanese Patent Office sets out a programme that will include teacher education and the production of appropriately engaging free-of-charge IPR text books, as well as promoting invention through public libraries and museums.
Even those students who have not been introduced to IP concepts at school are aware of IPRs. They are actively engaged in downloading and sharing music files; they proudly display rip-off designer-label garments. It is difficult to escape discussion of copyright infringements in, for example, Harry Potter derivatives. There is growing publicity about the exploitative practices involved in producing designerlabel sportswear. Thoughtful students may be engaged in campaigns to make patented pharmaceuticals more freely available to treat disease in the poorer countries or against genetic modification in crops and animals.
Why is it so difficult to include IP in the curriculum?
School-based IP education initiatives are commendable and are to be encouraged, but they do not address the need to provide a basic competence in IPRs to graduates, especially those embarking on careers that will involve the creation and use of intellectual property. Professor Bill Hennessey (1999) , writing at the Franklin Pierce Law School, suggests that there are three barriers to the inclusion of IPR in the non-law curriculum:
• the engineering curriculum at most engineering and technical institutes is very concentrated and focused on acquisition of the knowledge and professional skills students need to become licensed engineers; • professional engineering organizations do not require an understanding of intellectual property as an area of knowledge within the engineering discipline; and • there is a lack of faculty members who are qualified to teach the subject.
This last point is supported by research undertaken at Curtin University (de la Harpe et al, 2000) , where staff responses to requests to teach non-core professional skills included:
• 'I shouldn't have to teach this.'
• 'I don't know how to teach this.'
• 'If we had decent students in the first place, I wouldn't need to teach this.'
The students, however, do not present a barrier. Once they understand the link between IPRs and commercial exploitation, they respond positively to intellectual property classes, particularly when the examples and case studies used relate to their own practice (Kaplan and Kaplan, 2003; Soetendorp, 2002) . The UK Engineering Council has recently published UK-SPEC, which details the standards for registration as a Chartered Engineer. 8 For the first time these include the expectation that engineers, engaged in the creative and innovative development of engineering technology and continuous improvement systems, will have the ability to secure the necessary intellectual property rights. 9 Expecting graduates to wait until they start their careers to learn about how IPRs operate in the workplace leaves them vulnerable (see Box 1).
Box 1. The price of ignorance.
A few years ago a final-year student wrote to an international low-price furniture manufacturer describing his innovative project, and invited the company's support. The company replied that it did not work with students. Six months later his item appeared in the company's catalogue. In four years of an engineering product design course, no-one had flagged up to the student the importance of confidential disclosure. A patent agent recently commented, 'What I suspect is incontrovertible is that the more aware of the basics, the less likely engineers are either to throw away valuable assets for themselves or their employers.'
Feedback from academic engineers
In 2003 I attended engineering education conferences in Europe, Australia and Japan. Once delegates discovered that I was an intellectual property academic, rather than an engineer, they pursued me in the coffee breaks and offered me drinks in the bar. They were anxious to discuss the status of their own intellectual property, but most had not thought it worth mentioning IPRs to their students.
My paper (Soetendorp, 2002) asked why engineering undergraduates were not given an opportunity to learn about intellectual property, and included a short questionnaire to provide feedback for further discussion (see Table 1 ). The qualitative reasons given for not teaching intellectual property implied an aversion among engineering academics to getting involved in it. The reasons given included:
• 'It is no one person's responsibility.'
• 'It would be seen as a "soft" subject rather than "hard" engineering.' • 'Awareness is not there yet.' • 'It's only a matter for those in industrially related research.' • 'It's a subject that ought to be taught by experts.' • 'If a colleague really wanted to teach it, maybe time would be found.' • 'There are more important things engineers need to know about: standards, safety, etc.'
Most reasons given for not including IP teaching were grouped around the following perceptions and bear out the suggestions of Hennessey (1999) discussed above:
• the syllabus is too crowded;
• academics are reluctant to teach an unfamiliar topic; and
• knowledge of IPRs is not an explicit benchmark or accreditation requirement.
Where the syllabus for a course is crowded, it is important to acknowledge the primacy of core strands. The prime intended learning outcome for a civil engineer must be to design a bridge that will not collapse. Safety and standards are the most important elements of an engineering programme. The 'crowded syllabus' claim begs the question of whether ways cannot be devised to broaden student expertise without eating into precious classroom contact time. If the syllabus really is crowded, and there is no IP specialist available, can non-core aspects, like IPRs, be shoehorned into the students' learning experience? Dr Rob McLaughlan is an engineering academic engaged by the Australian National Occupational Health and Safety Commission to work on a project to design an engineering resource package. It will integrate the non-core subject of occupational health and safety into the undergraduate syllabus . McLaughlan observes that there is no well-established pedagogy for the diffuse integration of this non-specialist education into the engineering curriculum. The development of such a pedagogy would help higher education institutions to develop students' capacity in these fields in a more integrated and intentionally connected way than is currently done.
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Learning and teaching initiatives
Some engineering academics are deterred from including IP topics in their syllabus because they suspect that students may experience learning difficulties in studying a subject from another discipline. This would result in lower assessment
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IP education for innovators grades, which would reflect negatively on the work of the engineering faculty in the institution (Dodridge, 1999) . This has not been the case at Bournemouth University, the author's institution, where the Design Engineering and Computing Faculty has noted no disparity between marks scored for IP exam questions and questions on other aspects of professional practice. 12 If an engineering faculty can be persuaded to accommodate a credit-bearing unit, or part unit, in IPRs, there are several ways in which material can be taught and assessed. Hennessey (1999) identifies five styles of intellectual property law teaching:
• the case method;
• the problem-solving method; • the simulation model;
• the clinical method; and • the doctrinal method.
Each may be appropriate, depending on the time available to deliver the unit, the background and level of the student, and the intended learning outcome for the course.
The case method involves students considering an IPR issue by reading an actual decision in which legal principles have been applied. It is an appropriate method to use with a postgraduate group taking a credit-bearing unit, where the expectation is that the students will undertake additional IP law reading in support of classroom (or equivalent online) activity.
I have used the case method with a small group of postgraduates in a patent law unit on the Intellectual Property Management MA course at Bournemouth University. Both the students and I were nervous as to how the group, with different undergraduate experience, would respond to the exercise. The group comprised a diverse range of disciplines including law, business, science and technology. In the early stages of discussing the case, the lawyers explained legal terminology while the science people were able to explain aspects of the technological subject matter. The business-oriented students could look from a business perspective at why the two parties were in dispute, rather than choosing to settle out of court. It was a refreshing encounter from which all group members went on to engage with more confidence with the legal principles of the case.
The problem-solving model provides an opportunity for effective classroom activity that can be adapted for groups at any level, in credit-bearing units or 'brief encounters'. I have enjoyed the feedback of students who, knowing nothing about IPRs, have engaged in animated discussion of why the companies Windsurfer International and Tabur Marine 13 found themselves locked in a courtroom battle. Asking the students what they would have done in the situation led to thoughtful contributions. Once students had considered the business aspects of the case, they were more receptive to learning about the patent law aspects (see the worked example shown in Figure 3) . The simulation method can be used effectively with non-law students, particularly if it relates directly to the core discipline content of their course. For example, students can be presented with a low-technology, simple patent specification and encouraged to write a specification for their own innovation. Where the tutor has patent expertise, she or he can mentor the student through the drafting process. Alternatively, a local patent attorney could be invited to play the mentoring role. Students who have had hands-on experience of drafting their own patent application, however simple, learn the importance of being able to describe their work in the language that will make future encounters with patent advisers much easier, possibly shorter and slightly cheaper.
I have used the clinical method to beneficial effect both for students of intellectual property law and technology students whose course does not include an IPR unit (Soetendorp, 1996) . Intellectual property law students work with technology students to give 'professional' IPR advice on the technology students' project work. The technology students get practice in articulating their technical innovation in a way that makes sense to a professional adviser. They benefit from dialogue with the intellectual property student and receive a copy of the law student's written assignment documenting his or her legal advice. The intellectual property student is encouraged to look holistically at the portfolio of IPR exploitation potential in the innovation and gains simulated experience of client work.
Writing the advice letter, with a supporting appendix of legal authority, is an important element of the law students' summatively assessed assignment work. The participation of the technology students is formatively assessed.
The doctrinal method is least appropriate. It does not encourage the students to appreciate the continual evolution of intellectual property law, nor is it designed to equip them with knowledge of where to access upto-date information at the appropriate level.
Two additional examples illustrate how different universities have approached the design of effective learning experiences for non-law students, using traditional legal education tools. First, at the Hong Kong University of Science and Technology engineering students use a standard law faculty teaching tool, 'The Student Moot Court' (Lee, 2002) . The Moot Court debates reinforce students' understanding of intellectual property concepts and reinforce analytical, verbal and reasoning skills. Second, at the Massachusetts Institute of Technology a licence negotiation role-playing exercise gives computer science students at the start of their course the opportunity to participate in a simulation of an intellectual property licence negotiation.
In all the above examples, the non-law students are presented with a learning activity that relates to their core discipline and offers meaningful engagement with IPR principles and concepts. They have all been designed by academics with intellectual property expertise and delivered on courses whose organizers have acknowledged that the study of IPR issues is
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IP education for innovators Figure 3 . Example of the problem-solving approach to IPR teaching. 15 It has identified a human resource need for 'para-intellectual property professionals' with an understanding of science, technology and intellectual property management. It has recently received government approval to run a four-year undergraduate programme that covers:
• the fundamentals of intellectual property; • related areas in engineering;
• venture creation and industrial management; • intellectual property prosecution; • intellectual property management; • intellectual property strategy; • international legal affairs; • internship in the intellectual property department of a large company, or with an intellectual property attorney; • preparatory research; and • thesis research.
The Osaka Institute is well aware that the degree in intellectual property will not address the issue of integrating IPR teaching in the undergraduate non-law disciplines. It will, however, be interesting to monitor the influence of an IP department operating outside a law school and working in close collaboration with science and technology faculties. Professor Tanami at the Osaka Institute acknowledges the difficulties imposed by the absence of an established pedagogy for the inclusion of IPR in the non-law curriculum. He points out, though, that there is insistence from Japanese government and business that such a pedagogy should be developed. 16 The idea of intellectual property education as part of the undergraduate experience is gaining ground. In May 2003 Philippe Busquin, the then EU Commissioner for Research, said
The Commission is proposing the objective that all students in science, engineering, or business studies receive at least basic training on intellectual property rights and technology transfer. (EC, 2003.) The UK Engineering Council has just completed a review of its standards for the training and registration of Chartered and Incorporated Engineers, with the publication of UK-SPEC. 17 For the first time, the threshold standard of competence and commitment for a Chartered Engineer will include an ability to 'secure the necessary intellectual property rights'. This is a breakthrough, which hopefully will influence academic curriculum designers to include opportunities for undergraduates to develop IPR awareness and competence.
Self-managed learning opportunities
A crowded syllabus may mean that there is not much time for teaching students about IPRs. It does not follow that there will not be any time for students to learn about IPRs.
Engineers, like most academics, justifiably express a reluctance to stand in front of their students to teach unfamiliar topics. But is it essential to be an expert to create an effective student learning experience? It is easy to use ignorance as a justification for keeping rigidly within disciplinary guidelines, when ignorance can in fact be a valid starting point for facilitating learning. Kerwin (1993) and others have identified the importance of starting from ignorance in the context of medical education, arguing that the information explosion in medicine demanded an alternative to 'rotememorization'. They use the 'ignorance paradigm' to promote a questioning approach in their students, rather than the tendency to receive knowledge uncritically, assuming that professional performance involves mastery of what is known of the subject. As Samuel Johnson said, 'Knowledge is of two kinds. We know a subject ourselves, or we know where we can find information on it. ' Witte (1994) explains that the response to the 'ignorance paradigm' from professional philosophers has been lukewarm: 'They're too busy working on epistemology, the theory of knowledge, when really ignorance is much more interesting.' We are frequently challenged to learn from our ignorance (see Box 2).
Box 2. Learning from ignorance.
When a client company requested a law school to provide a short course on IPR for its employees working on embedded software, the request was accepted, despite the fact that the IPR team was not exactly sure what 'embedded software' was. Before proceeding to design the short course, the team commissioned a one-hour tutorial from an expert in electronic engineering. He was able to pass on sufficient understanding of the rudiments of embedded software for the team to contextualize its IPR teaching. The participants enjoyed the course sufficiently to commission a second one.
Malcolm Knowles (1984) has developed theories of the way in which adults, as opposed to children, learn. He makes the following assumptions about adult learning:
(1) adults need to know why they need to learn something; (2) they need to learn experientially; (3) they approach learning as problem-solving; and (4) they learn best when the topic is of immediate value.
Undergraduates are adults. They appreciate why they are being introduced to IPRs and they are motivated to learn about intellectual property because it is relevant to their future careers. 19 Getting students to undertake tasks that engage them with Website resources will give them the necessary experience. Students' resourcefulness should not be underestimated: they are usually well able to respond to IPR problem-solving, bringing skills from their core disciplines. Integrating the students' self-managed IPR work into the assessment strategy of the course satisfies Knowles's requirement that the learning should be of immediate value.
Academics without intellectual property expertise can guide students to manage their own learning in this area. By linking independent learning outcomes with assessment strategies, using appropriate resource-based learning activities, students can be motivated. The UK Patent Office and European Patent Office Espacenet Websites 20 are intended for use by IPR lay-people. They are well designed to answer questions and provide all the necessary information to understand how the IPR system works. They are user-friendly and 'free at the point of consumption'.
As Kaplan and Kaplan (2003) acknowledge, Engineering professors are known to give projects, but not many incorporate IP into their project requirements. References are sometimes required, specifically references to copyrighted material but rarely are patent or trademark searches required for projects. This is a disservice to engineering students.
It does not require IPR expertise for an engineering student's project work assignment to require a brief report which includes evidence that she or he has:
• searched the appropriate patent databases;
• retrieved the necessary information; and • applied the findings to the project.
Through preparing that brief section of the report, the student will have achieved the intended learning outcomes, which could include, among other things, the ability to:
• locate and compare patent documents;
• identify the stages of applying for a patent; and • evaluate appropriate intellectual property protection.
Independent student learning outcomes should be drafted to include IPR awareness and competence (see Rowntree, 1981 , for a fuller discussion). Activities can then be devised that give the student an opportunity to gain the relevant knowledge. Assessments should be designed to enable students to demonstrate what they have learned. If the engineering academic feels unqualified to assess that part of the report summatively, then it could be formatively assessed. The completion of the IPR evidence would be compulsory, and assessed on a completed or not completed basis. Simultaneously, students acquire skills that will be increasingly relevant to their future careers. As engineering becomes more knowledge-based, value will be placed on an active ability to acquire and apply knowledge rather than a passive tendency to wait to receive it.
Learning outcomes, learning activity and assessment strategy should work in harmony. Setting the appropriate level of outcomes is a unique activity for each programme. It needs to be done in the context of the discipline, taking account of the prerequisite knowledge and skills of the students, the time allocated to delivery and the complexity of the topics being taught (Byles and Soetendorp, 2002) . If a course team lacks intellectual property expertise, it will be useful to call in the help of an intellectual property academic or practitioner to sit down with the technologists to draft outcomes and activities, and explore possibilities for assessment (Byles and Soetendorp, 2002) .
The UK Patent Office's Website has been praised by lay people and IPR professionals alike for its comprehensive content and ease of access. It has great potential as a resource for self-managed learning activities and assessment exercises (see Figure 4) . Similar resources are provided by other national patent offices, including the Australian government's IP Australia site. 21 Different learning outcomes, activities and assessments are appropriate for different levels of student. Figures 5-7 present examples that relate to the three stages of undergraduate study. They use the UK Patent Office and European Patent Office Espacenet Websites as the teaching resource and are designed to be effective on courses for which there is no intellectual property academic to manage students' learning of IPRs and little time to devote to the subject. 
Using transdisciplinarity to promote IPR education
The final section of this paper suggests some ways in which intellectual property academics might collaborate across faculties to generate opportunities for crossdisciplinary teaching, research and consultancy.
Internationally, governments' higher education agendas are bringing radical changes to universities. These changes are having a significant impact on traditional approaches to academic research. The classical or liberal model of the university, which was based on the transmission of a received body of knowledge from teacher to student (Nowotny et al, 2002 , p 3) is disappearing. 'Massification and democratization mean that universities are no longer so intimately associated with the production of scientific and professional elites' (Delanty, 2001) . These significant changes offer opportunities to forge collaborative cross-faculty partnerships which could Gibbons et al suggest that Mode 1 knowledge may be produced as the result of research conducted in the absence of a practical goal, while Mode 2 knowledge is intended to be useful to someone, whether in industry, government or society. Mode 2 knowledge can be produced by coalitions of academics working across disciplines -within the university or with external partners in industry and commerce.
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In the context of intellectual property, if IP academics could appreciate the value of sharing their subject with non-lawyers, and engineers would welcome the inclusion of IPR competence in their syllabus, there would be benefit to both disciplines:
• Engineers would know how to build safe bridges and how to exploit their innovative techniques of building bridges safely.
• Lawyers would have a clearer understanding of how the law impacts on their clients' business interests.
• Law and engineering academics would be able to develop opportunities, separately and together, to conduct transdisciplinary research and pursue knowledge transfer opportunities that would enrich their teaching.
Simulating inter-professional encounters in the real or virtual classroom would enhance the professional practice of the participants. Such encounters help break down the walls between traditional, highly specialized functions and lead to more fluid forms. This is happening with increasing frequency in the world of work: research and development alliances in large global enterprises can involve engineers working with different professions, each bringing its own expertise to complex problem-solving. But the blurring of disciplinary boundaries is happening very slowly in universities (Gibbons et al, 2000, p 93) . Dr Theodore Zeldin is a contemporary philosopher and historian, who researches interdisciplinary relations at work. He asked an engineer how long it would take to teach him to be an engineer. 'Three months' was the reply -not to be a real engineer, but to understand engineers' language and their problems, to learn the essence of the way they think (Zeldin, 1998, p 53) . He suggests (p60) that the term 'social exclusion' includes all those whose mind-set is confined to a single profession, and asks 'what new kind of education or training will not just slot students into pigeon hole careers?' Employers want flexible, multi-skilled graduates who are open to learning and equipped to respond to the rapidly changing nature of the workplace. Students do not have a problem with that.
It is not easy to set up transdisciplinary institutional structures in the academic community, where a sense of disciplinary identity is the norm. Engineers must be able to design a bridge that will not collapse, lawyers must have legal skills. But graduates in each discipline also need the capacity to cooperate with experts from other fields, to see problems in a complementary way. It is necessary to find a balance, to promote and manage both sets of abilities (Gibbons et al, 2000, p 93) . Intellectual property has traditionally been taught as a law subject to law students in law faculties. Suggesting that intellectual property should constitute a transdisciplinary element of a science or technology programme challenges the concept that it has to be taught by lawyers. Non-law students do not expect to become IPR experts, but they do need to know enough about it before graduating to be able to use IP resources in the future and to feel confident that they know
Conclusions
• where to find patent information; • when it is time to call in an expert; and • how to commence the dialogue with a professional intellectual property adviser. Kaplan and Kaplan (2003) say much the same thing:
Of all the academic disciplines, engineering may encompass most of the patentable breakthroughs, yet some engineering students are never exposed to IP education. If taught early, starting in the freshman year, and often, throughout the undergraduate education, IP education will be ingrained into the students' creative thought process. It will also give the undergraduate engineering student other options upon graduation, perhaps to study patent law or technology transfer.
Change in the knowledge economy is rapid for both students and academics. The 'threat' to non-law academics of having to include intellectual property awareness in the curriculum should be seen as an 'opportunity' to engage with a vital topic that links commercial, legal and technical disciplines. At Tokyo Metropolitan University, I was invited to give a lecture to second-year mechanical engineering students to introduce them to IPRs. The students reported back to their Dean:
Intellectual property rights -it's like food for engineers, they should have a little every day. 
